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WHAT COUNTS AS writing has changed quite drastically over the past decade. Scholars have noted that the shift to digital text production in many writing classes has altered notions of audience, rhetoric, and visuality. The most recent example is Kathleen Blake Yancey's (2004) College Composition and Communication chair's address suggesting that this change has forced a redefinition of writing: "New composition includes the literacy of print: it adds on to it and brings the notions of practice and activity and circulation and media and screen and networking to our conception of process" (p. 320). As our definition of writing expands, so too must our understanding of and familiarization with composing "processes" in these new media environments.
To this end, this dissertation explores how technological literacy skills and knowledge are developed in a computer-mediated composing environment, specifically related to the creation of Web-based documents, one of many nontraditional texts Yancey (2004) referred to as defining the new "composition." In this study, the theoretical work done in the areas of literacy studies, technological literacy studies, human-computer interaction, and activity systems theory provides a backdrop for the issue of transferability of technological literacy. How the technology interface has been theorized, and the degree to which the interface mediates composing in a computer-mediated composing environment, is also explored.
Research specifically concerning "intelligent" machines and "interactive artifacts" has been undertaken by Lucy Suchman and her colleagues at Xerox Palo Alto Research Center (PARC). Suchman and colleagues argued that "reading a new artifact is an inherently problematic activity . . . however improved the machine interface or instruction might be, this would never obviate the need for learning on the part of prospective users." This reliance on user learning calls into question "the very viability of marketing the machine as self-evidently easy to use" (Suchman, Blomberg, Orr, & Trigg, 1999, p. 394) .
Moreover, concerning the "interface" itself, Suzanne Bødker (1991) argued that "a computer application, from the user's perspective, is not something that the user operates on but something the user operates through on other objects or subjects" (p. 1). In many cases, the technology acts as a "mediational tool"-a term used by activity theorists such as David Russell (1997) to explain the situational and contextual factors in an activity-forcing student writers to work with and through the computer interface(s) to produce writing.
Concerning the notion of ease, Bradley Dilger's work on the "ideology of ease" (2001) suggests that in software design, there has been a historical trend toward ease that has specific consequences: For the sake of ease of use and speed, we sacrifice power and precision. As John Carroll's work on "minimalism" (1990) makes clear, even those interfaces that depend upon such commonsense metaphors as the "desktop" and the "window" can be overwhelming and difficult for novice users to learn because designers seem to add "unnecessary complexity" to maintain the coherence of the interface (pp. 62-63). Carroll's solution ("training wheels") was to design an instructional method that eliminates the complexity of these interfaces by blocking complicated errors and allows novice users to learn only the basic necessary functions of an application (pp. 187-188) . This approach reifies the claim that even "easy-to-use" interfaces and software can be challenging for nonexpert users to learn. However, the decision to teach HTML coding as an alternative to using packaged Web-design software has shown mixed results (Mauriello, Pagnucci, & Winner, 1999; Rea & White, 1999) .
These ongoing discussions prompt a more careful and systematic examination of composing in these environments and the impact and implications of relying, oftentimes uncritically, on user interfaces and easy-to-use software to facilitate the teaching and composing of Webbased documents.
Impetus and Research Questions
The purpose of the study was to explore the complicated nature of the interface as a mediational tool for inexperienced writers as they composed hypertext documents. Because technology can become so quickly and inextricably connected to our everyday lives, it is essential to explore the effects on these technologies before they become invisible (Winner, 1985) . Because inexperienced users are more likely to struggle with the software as they learn to use it, the argument can be made that following the composing processes of such writersneophytes who are initially learning to use but have not yet become familiar with the software interface-would reveal more about how such easy-to-use interfaces mediate composing processes.
One major hypothesis of this study was that treating the interface as transparent ("masking") can encourage the development of a narrow literacy of limited usefulness. That is, masking can encourage the development of Web-composing literacy that is isolated to a specific interface and ultimately prevents the development of "transferable" technological literacy. In terms of critical literacy development and the role that the interface played in the development of this knowledge and skill, the following questions guided this study:
• Can exposure to multiple Web-composing interfaces make the interface more visible during composing? • Does an increased visibility translate into a greater awareness of the ways that the interface mediates the composing process? • Are those students who are exposed to multiple interfaces able to develop a base of knowledge about Web composing that extends beyond simply learning how to use a single composing interface? • Finally, do students who are trained to use more than a single Web composing method and/or interface create better, more visually appealing, and more rhetorically sophisticated Web documents?
Method
This study used a case study method to examine the composing processes of 6 inexperienced Web composers in a controlled environment. The 6 participants were paired, and each pair received instruction in one of three different composing methods (a single Web interface, two Web interfaces, or a Web interface and HTML). The instructional periods were lead by the researcher and occurred in the students' classroom during regular class time. During the instructional sessions, a basic set of consistent Web-composing concepts and procedures were presented to all of the students, regardless of the interface or composing method taught.
Data Gathered
Following the instructional period, every participant was interviewed to gather information about background and demographics, initial attitudes about technology, and Web-composing experiences based on interview strategies discussed in Patton (1980) . Once the precomposing interview was complete, each participant was asked to complete a series of composing tasks that included creating three Web pages. In addition, students were asked to create hyperlinks from each page to the other two and to use at least one image. Three composing applications or interfaces (WordPad for composing HTML 4.0, Netscape Composer, and Microsoft FrontPage) were available for each participant to complete the composing tasks. Each observational session was expected to last approximately 1 to 2 hr. The sessions also included the precomposing and postcomposing interviews. During the observational session, each participant's composing process was recorded on screen (via Camtasia Recorder, a digital screen capture software application).
Because there was interest in the thought process and decisionmaking strategies as well as on-screen composing, participants were asked to think aloud as they composed; these think-aloud protocols were also recorded via the digital recording software. Each composing session was followed with a postcomposing interview, designed to gather feedback and allow the researcher to ask questions about issues that arose during the observational period.
Data Analysis and Coding
After the six composing sessions, all visual and verbal protocol data from each case were coded based on the "thought unit" method established by Witte and Cherry (1994) . When transcribing each composing process, there was an interest in describing each composing task (action unit) and also coupling it with the talking aloud (thought unit) that occurred during each task. The goal was to recognize those areas of interaction between the participants' thinking and on-screen composing processes to analyze how these processes were simultaneously mediated by the computer interface.
During the transcription, it was discovered that many composing tasks involved a number of related subtasks. As a result, each task ("activity") was divided into subtasks ("actions"). For the purposes of this study, an "activity" was defined as the conscious task attempted by a student, whereas an "action" was defined as a subcategory of or subtask within a larger activity. An activity might involve a single action or could include a number of actions. Working from the coding method established by Miles and Huberman (1994) , a descriptive code was assigned to each task and subtask within the visual protocol; each was given a number for easier recall, and the duration (in seconds) for both the larger task and for each related subtask was recorded.
The descriptive codes for each activity and action were attempts to define the "nature" of the task-that is, the objective or purpose of the particular task (e.g., saving a file, opening a new page, inserting a link, or adding text). Once the visual protocols for all cases were coded, they were organized into four types or dimensions: "Procedural," "Insertion," "Actio," and "Explorative," based on the ultimate objective or goal for completing each task or subtask. The procedural, insertion and explorative dimensions are self-explanatory; the term actio refers to the rhetorical concept of delivery in oratory. Connors (1983) discusses actio in terms of traditional manuscripts and, in a later article, in terms of font choices afforded by computers (1993); in such printdriven media, including word processing, actio comes to mean those elements of format and convention that guide manuscript production: type and typeface, paper, typography and layout, legibility, and font style (italics, bold, etc.) . In terms of Web-based composing, this dimension could also comprise such actions and activities as adding a background image, altering the alignment of the text, altering the font, color, face, and style of text or a hyperlink, all of which are similar to Connors actio for print-based manuscripts. Table 1 shows a complete list of all the dimensions and the descriptive codes for each dimension that emerged during coding. Once the coding scheme was developed, Microsoft Excel was used to create a spreadsheet of each process. This method of data display provided the flexibility to present, side by side, the visual and verbal protocol and to couple this dual protocol display with columns for each level of coding, including classifications for activity and action type, duration, and several layers of emergent codes (including instances of "exploration," "trouble," researcher "help," and "help file" usage). See Figure 1 for a sample of the transcribed composing process as it appears in Microsoft Excel.
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On-Screen composing (verbal protocol) was transcribed and entered into the spreadsheet in a separate column.
The "Thought Process" or "talk-aloud" during composing (verbal protocol) was also transcribed and entered into the spreadsheet in a separate column.
Figure 1. A Screen Capture of the Excel Spreadsheet for Protocol
Data
Results and Discussion
The Procedural Problem: Publishing and Creating Hyperlinks
The data suggest that the act of composing Web documents using a WYSIWYG (What You See Is What You Get) interface involves a great deal of procedural interaction with the interface itself. This is not surprising. Studies have shown that computer interfaces are complicated artifacts (Card, Moran, & Newell, 1983; Carroll, 1990; Haas, 1996; Selfe & Selfe, 1994) . However, all 6 of the students faced some degree of trouble interacting with a basic, fundamental, easy-to-use interface. Moreover, to some degree, each student became flustered by, if not frustrated with, the "procedural" process. One benefit of this frustration, as Winner (1985) argued, is that during these instances of frustration the interface or the technological apparatus becomes visible and, therefore, most vulnerable for in-depth analysis. Although procedural trouble occurred throughout the entire process, there were two specific procedurally entrenched activities that every student either had trouble or required assistance with: publishing files and creating hyperlinks. The data show that students demanded more guidance and asked more questions about publishing files and creating links during composing than about any other activities.
However, the data also suggest that once students were able to get past an initial stage of help or guidance and to familiarize themselves with the procedural process, because the processes were systematic they were able to figure out the process and accomplish the task of publishing successfully. That is, with proper scaffolding (Hillocks, 1995) , the students were better able to adapt to the learning situation; they were able to develop what Piaget (1981) called "schemata" that both provide directive guidance and are sufficiently open-ended to support the development of necessary technological skills to accomplish specific tasks and to transfer knowledge from one learning experience to others.
The same can be said for creating hyperlinks. Because creating hyperlinks for Web pages is fundamentally different from any aspect of traditional print-based writing, the concept proved to be quite overwhelming for the students who were unfamiliar with the process of composing Web pages. The data suggest that those students who understood hyperlink terminology (e.g., internal versus external and page title versus file name) were able to create hyperlinks more easily and with less guidance.
Those students who can move beyond the procedure of the interface are better able to appreciate more fully the wide range of factors that
affect, mediate, and sometimes hinder their technological literacy development. This process addresses a broader and more applicable sense of transferability of technological literacy. Essentially, such student writers learn how to accomplish their goals (develop a set of basic literacy skills) and how these literacy events are mediated by the computer and the interface (develop critical sensibility), and have the potential to learn to adapt their literacy events to other related situations and learn to act through other related interfaces (develop transferability).
Comparing Interfaces Leads to Success and Transferability
Analysis of the composing processes of the six cases supports the contention that students often relied on their knowledge of other interfaces to help make sense of the interface at hand. In fact, more than any other variable, the students' ability to make comparisons to other interfaces during composing may have predicted success in managing and completing the heavily procedural Web-composing tasks. This conclusion is supported by research on problem solving. According to VanLehn, Jones, and Chi (1992) , learners can benefit from examples to solve problems, especially when the examples are used actively during the process of thinking through an idea. In this study, on average across the cases, the data seemed to indicate that as the number of comparisons increased, so too did the rate of procedural success. Additionally, across the cases, the number of references to other interfaces seemed to coincide with the percentage of basic composing concepts understood, the percentage of fundamental visual and design elements employed, and the overall quality of the visual products. More than anything, these data appear to suggest that the students' ability to familiarize themselves with the program and, subsequently, operate most effectively and achieve success composing on multiple levels was most likely tied to their ability to see the connections (similarities and differences) between the interface they were using and other interfaces they had developed familiarity with.
Moreover, the data suggest that these "other" interfaces were not limited simply to other Web-composing interfaces but, rather, that experience with, exposure to, and knowledge of interfaces in general can facilitate students' learning. In fact, during the composing processes, references were made to four different types of computer interfaces: word processing programs, Internet browsers, FTP programs, and other Web-composing software. The data also suggest that students who were exposed to more "types" of interfaces, as well as different brands of similar interfaces (e.g., multiple Web-composing interfaces), showed an increased awareness of those interfaces during composing.
These findings are not surprising. For the students in this study, drawing comparisons between interfaces illustrates Carroll's (1990) concept of "learning by knowing." As Carroll suggested, all users bring with them both prior experience and knowledge and a cognitive structure that holds information, assimilates new information, and accommodates itself to outside input-what Piaget (1981) called a "schema." When encountering something new, here an unfamiliar interface, it is not surprising that these students relied on, depended upon, and referred to this experience and knowledge and that their existing "schema" helped them to "assimilate" the new knowledge. Moreover, those students who had a more developed or broader schema-one that comprises experiences with and knowledge of more and different interfaces, more and different technologies-are more easily able to assimilate the new information and make the experiences part of this growing knowledge and skill base.
Visual Consistency and Rhetorical Awareness
Those students who learned multiple Web-composing interfaces or methods of composing were better able to address issues of overall design and rhetorical consistency. Specifically, these students' final Web products showed a consistency of visual design elements, identified as foundational to the overall quality and effectiveness of visual texts (Kostelnick & Roberts, 1998; Schriver, 1997) . In fact, the data indicate that those students who addressed every one of these important visual and design principles also produced the most attractive final Web pages. In contrast, those students who addressed the fewest of these important design issues during composing also produced the least attractive Web pages.
Personality Matters and Individual Variables
Studies have shown that teachers cannot ignore students' personality characteristics and individual differences when teaching writing with a computer (Cross, 1990; Joram, Woodruff, Bryson, & Lindsay, 1992) . Moreover, other research has indicated that support materials specifically designed to allow inexperienced technology users to rely upon previous experiences to help them learn newer unfamiliar technologies can be beneficial (Carroll, 1990; Carroll & Mack, 1984) . The data in this study expand these ideas to suggest that both individual personality differences and previous experience play a significant role in how students learned to use Web-composing interfaces. It is important that teachers and researchers pay attention to the role that such individual and personal variables play in the process of all students, let alone inexperienced students learning to do something new.
Helping Students
The students here were given a variety of choices to ask for or seek assistance during composing. In some cases, this assistance took the form of directive guidance. In other instances, students merely needed reassurance that a particular choice was the correct one. On still other occasions, students explored and used one of a series of help files provided by the researcher. Regardless of the type, duration, or quality of assistance, every student sought out, asked for, or received assistance in some form during the composing process. The data suggest that students sought and received help most often on procedural subtasks. That every student sought help supports the contention that even "easy-to-use" interfaces are difficult to learn and require a wellthought-out, research-grounded pedagogy.
Conclusion
It is fundamental that we not lose sight of our goal to make composing processes as important as composing products; this should be no different when the process involves the production of nontraditional texts. Students depend on us to make smart, informed decisions that will guide what and how they learn. A correlative goal should be for us to encourage each other to adapt our own pedagogies to ensure that how we teach our students (and how they learn) is as important as what we teach them (and what they learn).
